Effect of hypotonic stress on ornithine decarboxylase mRNA expression in cultured cells.
This report examines the effect of hypotonic stress on ornithine decarboxylase (ODC) activity and ODC mRNA concentrations in LLC-PK1 cells. Earle's balanced salts solution minus glucose (EBSS-G) with decreasing concentrations of NaCl was utilized as the ODC induction medium. Hypotonic EBSS-G increased both the concentration of ODC mRNA and the specific activity of ODC in LLC-PK1 cells. Actinomycin D and cycloheximide prevented the increase in enzyme activity resulting from hypotonic stress. Actinomycin D was also a potent inhibitor of ODC mRNA expression resulting from hypotonic stress. Cycloheximide had very little effect on the induction of ODC mRNA in cells incubated in hypotonic EBSS-G. The magnitude of the increase in both ODC mRNA concentrations and enzyme activity was dependent on the incubation time in hypotonic media. The increase in ODC mRNA concentrations preceded the elevation in enzyme activity. ODC mRNA concentrations and the specific activity of ODC increased as a function of decreasing media osmolarity. The addition of putrescine, spermidine, and spermine to EBSS-G containing reduced NaCl suppressed the increase in LLC-PK1 ODC activity related to hypotonic stress. In contrast, these polyamines did not prevent the increase in ODC mRNA resulting from hypotonic shock. Furthermore, it was demonstrated that hypotonic stress increases ODC mRNA levels and enzyme activity in four additional cell lines from two different species. Based on these results it is suggested that one or more signal transducers associated with cell volume expansion enhance expression of the ODC gene.